During the 1994 hatching season, a pathologic syndrome was observed in 3 different rearing facilities of pheasants (Phasianus colchicus) in northern Italy, all located within a 20-km radius. The disease was characterized by depression, anorexia, mild enteritis, and sudden and high mortality in 15-25-day-old pheasants. The 3 outbreaks had identical clinical signs and lesions. The disease was not similar to any other previously reported in pheasants. 11 In this report, we describe the results of laboratory examinations undertaken to identify the nature and causes of this disease.
Farm 1 consisted of 1,000 breeders, predominantly Mongolian. The total production was about 20,000 birds/year, without forced laying. The poults were kept in cages and were fed a commercial starter feed. The disease appeared in May, beginning from the sixth hatch, and involved all the following hatches. The eggs of the sixth, seventh, and eighth hatches were incubated in another farm. Only young pheasants 15-25 days of age became ill; mortality was about 50% and remained constant in all the flocks. Farm 2 consisted of 650 breeders, predominantly Mongolian, kept in a colony without forced laying with a production of 15,000 birds/year. The young pheasants were bred in cages in brooding barns. A different firm provided the starter feed. The first hatch involved was the fourth, and all the following hatches were affected. The disease appeared in 20-25-day-old birds, and the mortality was 50-60%. Farm 3 was made up of 1,200 breeders, predominantly Mongolian, with a yearly production of 28,000 birds, in part by forced laying. The young poults were put on litter at 10 days of age and were fed with a commercial feed provided by a third source. Birds from 5 of 12 hatches (from sixth to tenth) were affected by the disease at 15-25 days of age. The mortality was around 50%. The clinical course, similar in all outbreaks, was characterized by anorexia, depression, diarrhea, and sudden death.
Several birds from each outbreak were referred to the diagnostic laboratory for necropsy at different times. Grossly, blood suffusions or small subcutaneous hemorrhagic areas and muscular scattered pinpoint hemorrhages were observed. The liver was normal in volume and consistency but was pale in color and mottled due to hemorrhagic suffusions. Spleen and bursa of Fabricius frequently appeared atrophied. Catarrhal duodenitis was often found, with swelling of the intestinal loops. Other organs appeared normal.
Appropriate tissue samples were taken for bacteriologic, virologic, histopathologic, and ultrastructural examinations. Bacteriologic examination of liver, intestine, and lung was performed according to standard methods. Tissue samples were inoculated on Hektoen agar, blood agar, and selenite broth and were incubated in aerobic and anaerobic atmospheres at 37 C for at least 2 days. 2 All cultures were negative for specific pathogens.
Virologic examination was made by negative staining electron microscopy (EM) on 10% liver homogenates in phosphate-buffered saline. Samples were ultracentrifuged a at 89,000 rpm for 15 minutes, stained with 2% sodium phosphotungstate b (pH 6.8, and examined with a transmission electron microscope c operating at 80 kV at 28,500 x . 6 Immune electron microscopy (IEM) 3, 9 was performed on selected specimens from each outbreak, using 2 different pools of sera collected from convalescent birds in farms 1 and 2, respectively. The sera were serially diluted (1:2 to 1:200), mixed with the same amount of liver homogenate, and incubated for 1 hour at 37 C before ultracentrifugation. EM examination revealed small, nonenveloped icosahedral viral particles, approximately 18-22 nm in diameter, morphologically resembling parvovirus ( Fig. 1 ). Virions were present in large quantities, both as single particles and in small groups. IEM examination, particularly when using 1:20 sera dilution, revealed immunoaggregates made up of numerous virions differently preserved and covered by a fuzzy halo of anti- bodies (Fig. 2 ). Virus-antibody aggregates were observed in samples from all 3 outbreaks using both serum pools. Preformed immunoaggregates were rarely observed in EM directly.
For histopathologic examination, samples of liver, spleen, bursa, kidney, and intestine were fixed in 10% buffered formalin, dehydrated, embedded in paraffin, sectioned at 5 µm, and stained with hematoxylin and eosin (HE). Most characteristic histopathologic findings were observed in the liver. Hepatocytes frequently showed necrobiosis and necrosis, with loss of intercellular connections and roundish appearance. Their cytoplasm was homogeneous and more eosinophilic than normal. Nevertheless, particularly characteristic nuclear changes included increased volume, chromatin margination, and the presence of homogeneous material, which appeared slightly acidophilic and sometimes pink to purple in color, covering the nuclear surface. Frequently in areas with more evident necrosis, nuclei were karyorrhectic (Fig. 3) . Moreover, diffuse microhemorrhages and mild to severe proliferation of the epithelium of the bile ducts were observed (Fig.  4) . Occasionally, a few lymphocytes and plasmacytes infiltrated hepatic cords. Histologic changes were also observed in the spleen and the bursa, which appeared atrophic due to a severe lymphocyte depletion of the follicular structure. The intestine showed mild catarrhal enteritis. Other organs did not show significant microscopic changes.
Small pieces of liver of about 1 mm 3 were also fixed in 2.5% glutaraldehyde, b postfixed in 1% osmium tetroxide, b and embedded in araldite b for ultrastructural examination. Ultrathin sections were stained with lead citrate b and uranyl acetate b and examined with a transmission electron microscope. The liver showed various degrees of diffuse degeneration of hepatocytes, many of which had very characteristic nuclear changes. Nuclei were increased in volume, and most of them were occupied with floccular, slightly electron-dense material that marginated chromatin (Fig. 5a ). Nucleoli were not always visible. Among the nuclear material, even more electron-dense areas were observed, usually near the nucleolus and the nuclear membrane. At high magnification, those areas consisted of regular roundish particles 19-24 nm in diameter ( Fig. 5b) . Morphology, regular size, and the particular arrangement of the particles suggested their identification as virions similar to parvovirus.
An outbreak of inclusion body hepatitis has been observed in pheasants, but the origin and nature of this disease were not established. 12 The disease described here has not been previously reported in young pheasants. 11 The clinical and pathologic characteristics of this hepatitis and its course, particularly morbidity and mortality, are unique. Liver histopathologic findings and the observation of parvovirus-like particles in the liver homogenates can confirm the diagnosis. The proliferation of the epithelium of the bile ducts, observed in all the examined pheasants, is not a typical lesion. Similar changes have often been reported in the literature and have been associated with mycotoxin toxicosis, 5, 8, 10 however this lesion is rather nonspecific and can be seen in a wide variety of toxic and infectious conditions. The nuclei of many hepatocytes were occupied by acidophilic inclusion bodies, which at the ultramicroscopic level corresponded to viral particles. Similar inclusion bodies with presence of parvo- virus-like particles and filaments have also been observed in hepatocytes of other avian species. 1 Moreover, parvovirus hepatitis is observed in Derzsy's disease of geese 4 and in the related disease of Muscovy ducks which are both frequently reported in Europe. 3, 7 However, the isolation and characterization of this pheasant parvovirus-like virus are necessary to establish the antigenic relationship with the correlated parvoviruses that infect geese and Muscovy ducks.
The ultramicroscopic finding of viral particles in the liver is indicative of viral infection, but a primary etiologic role of the virus detected has yet to be defined. The experimental reproduction of the disease, followed by virus isolation, could clearly demonstrate the viral etiology of the disease.
Pseudorabies virus (PRV) is an alphaherpesvirus. 7 The natural host and main reservoir for PRV is swine. Following an acute infection, the viral genome persists in the animal in the latent form, which can be induced spontaneously or experimentally to initiate a productive infection. With renewed production and shedding of infectious virus, PRV is transmitted from animal to animal and persists in the swine population. Little is known about the mechanisms by which PRV establishes, maintains, or reactivates from the latent state.
The preferred sites of PRV latency are neurons in the trigeminal ganglia. 16 Viral transcription during this time is restricted, 3, 8, 13, 14 and a 8.5-kb polyadenylated RNA, designated the large latency transcript (LLT), has been described. 4 The latency gene encoding the spliced LLT, which spans approximately 13.6 kb, is transcribed in the opposite orientation with respect to 2 lytic genes: immediate-early (IE180) and early protein O (EPO). LLT traverses most of the EPO gene and the entire IE180 gene copy, which is located in the internal repeat.
A PRV mutant (ELß) with deletions in both the EPO and latency genes derived from the virulent Indiana-Funkhauser (InFh) virus has been generated.6 The 800-bp StuI-NcoI fragment of BamHI-P was replaced by the Escherichia coli ßgalactosidase gene under the control of the PRV gX gene promoter. In comparison with the parent virus, ELß grows poorly in tissue culture cells and in swine. 6 However, ELß is capable of inducing protective immunity in neonatal piglets against a lethal PRV challenge. 18 In this report, experiments were carried out to examine the viral DNA content in trigeminal ganglion tissues and the reactivation capability of ELß from latency in swine.
Two groups of 8 4-week-old PRV seronegative pigs were infected with ELß (R group) or InFh (F group). InFh replicated more extensively than ELß and 2 of the InFh-infected swine (F5, F6) died 6 days postinfection ( extracted from the trigeminal ganglia of infected swine was subjected to polymerase chain reaction (PCR) 12 assay to estimate the amount of PRV DNA present. Total cellular DNA from trigeminal ganglia of PRV-infected animals was isolated as previously described. 10 DNA samples (1 µg) from reconstrutted controls or experimental samples were amplified by Table 1 . Four-week-old swine were infected with 1.4 x 10 6 PFU/ nostril of ELß or InFh PRV. Presence of virus was determined by plaque assay of nasal swab samples. Dexamethasone was administered in an attempt to reactivate the virus.
